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DESCRIPTION 
MONITOR CAMERA 

Technical Field 

[0001] The present invention relates to a monitor 

camera for shooting an object to be monitored. 
Background Art 

[0002] A monitor camera is installed at a monitoring 

place for shooting an object to be monitored. The place 
to install the monitor camera may be an outdoor. Fig. 8 
is a perspective view of an example of the monitor camera 
in the related art. A monitor camera 30 includes a camera 
case 31 and a front glass 32. The front glass 32 is 
formed of a transparent glass plate and, in an example 
shown in the drawing, has a square shape. The camera case 
31 has a substantially square tubular shape in cross 
section, and includes an imaging device including a lens, 
an imaging element, and a processing circuit stored 
therein. The monitor camera 30 picks up an image of an 
object of shooting, which is an object to be monitored 
through the front glass 32 and shoots the object of 
shooting. 

[0003] The camera case 31 holds a periphery of the 

front glass 32. An end of the camera case 31 is bent 
inwardly to form a front wall and the front glass 32 is 
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held from the side of an outer surface thereof at an 
opening of the front wall. 

[0004] Fig. 9 is an enlarged cross-sectional view 

showing a holding position at which the camera case 31 
holds the front glass 32. The front glass 32 is pressed 
from a rear side thereof by a glass holding plate 33 
against an inner surface of the front wall of the camera 
case 31 and fixed thereto. The glass holding plate 33 is 
fixed to the camera case 31 with screws. An 0-ring 34 is 
provided at a portion where the front glass 32 and the 
camera case 31 come into abutment so that the waterproof 
property of the camera case 31 is secured. 

[0005] As described above, in the monitor camera 30, 

the camera case 31 presses the front glass 32 from the 
side of the outer surface to hold the front glass 32. 
Accordingly, as shown in Fig. 8 and Fig. 9, the outer 
surface of the front glass 32 is stepped back inwardly in 
comparison with an outer surface of the camera case 31, 
and hence a step is formed. When the monitor camera 30 is 
installed in outdoor, natural substances such as snow or 
dust may be accumulated on the step. When snow is 
accumulated on the step, a field of view through the front 
glass 32 of the monitor camera 30 is hindered, and hence 
part of the image of the object to be monitored cannot be 
obtained. 
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[0006] In view of such points, for example, a camera 

case having a configuration as shown below is disclosed in 
JP-A-2002-156702 (pp. 2-3, Fig. 3). Fig. 10 shows a front 
view of the camera case. A front glass 42 is fitted to a 
front panel 43 of a camera case 41. A defroster glass 44 
for removing water drops or fogging up is provided in 
front of the front glass 42. The defroster glass 44 is 
pressed against the front glass 42 from the side by a 
glass presser 45. Then, an annular packing groove 46 is 
provided at a part where the front panel 43 supports the 
front glass 42, and a packing 47 is fitted to the packing 
groove 46. The defroster glass 44 comes into tight 
contact with the packing 47 by being pressed by the glass 
presser 45. Accordingly, the waterproof property in the 
camera case 41 is secured. 

[0007] As shown in Fig. 10, the defroster glass 44 

has a tapered shape having an inclined portion 441 
inclined so as to increase the diameter toward a surface 
of the front glass 42. The glass presser 45 has a tapered 
shape provided with an inclined portion 4 51 corresponding 
to the inclination of the inclined portion 441 of the 
defroster glass 44. The height of a surface of the glass 
presser 45 is set to be the same as or the lower than the 
height of the defroster glass 44 in a state in which the 
inclined portion 441 of the defroster glass 44 is held 
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down by the inclined portion 451 of the glass presser 45. 
In this arrangement, the step caused by the glass presser 
45 being higher than the defroster glass 44 is eliminated 
from the camera case 41, so that the field of view of the 
monitor camera is prevented from being hindered by snow 
accumulated on an outer surface of the defroster glass 44. 
[0008] However, with the camera case 41, the inclined 

portion 441 of the defroster glass 44 is pressed by the 
inclined portion 451 of the glass presser 45, so that the 
defroster glass 44 is fixed. Therefore, when a tolerance 
of the defroster glass 44 is large and the dimensional 
accuracy is low, there is a case in which the defroster 
glass 44 does not come into tight contact with the packing 
47 sufficiently in a state in which the glass presser 45 
is fixed to the camera case 41. In this case, the 
waterproof property of the camera case 41 is lowered. 
Disclosure of Invention 
Problem to be Solved by the Invention 

[0009] In order to solve the problems in the related 

art, it is an object of the present invention to provide a 
monitor camera in which natural substances such as snow 
are prevented from being accumulated in front of the 
monitor camera, reliability of the sealing is high, and a 
high waterproof property is achieved. 
Means for Solving the Problems 
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[0010] A monitor camera according to the present 

invention includes a shooting window member; a hold- down 
portion having an outer surface which is flush with or 
stepped back from an outer surface of the shooting window 
member and engaging with the shooting window member with a 
surface perpendicular to the direction of the thickness of 
the shooting window member; and a holding portion engaging 
with the shooting window member and the hold- down portion. 
[0011] The monitor camera of the present invention 

includes a shooting window member; and a holding portion 
having an outer surface which is flush with or stepped 
back from an outer surface of the shooting window member 
and holding the shooting window member, wherein the 
shooting window member is bonded to the holding portion. 
[0012] The monitor camera according to the present 

invention includes: a shooting window member; and a 
holding portion having an outer surface which is flush 
with or stepped back from an outer surface of the shooting 
window member and holding the shooting window member, and 
the shooting window member is integrally formed with the 
holding portion. 

[0013] As described below, the present invention 

includes other aspects. Therefore, disclosure of the 
present invention is intended to provide part of the 
aspects of the present invention, and is not intended to 
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limit the scope of the invention described and claimed 
here . 

Brief Description of the Drawings 

[0014] Fig. 1 is a perspective view of a monitor 

camera according to a first embodiment of the present 
invention. 

Fig. 2 is a cross-sectional view of a principal 
portion of a front end portion of a lens storage cover 
according to the first embodiment of the present invention. 

Fig. 3 is an exploded assembly drawing of a front 
end portion of the lens storage cover according to the 
first embodiment of the present invention. 

Fig. 4 is a cross -sectional view of a principal 
portion of the lens storage cover according to a second 
embodiment of the present invention. 

Fig. 5 is a cross -sectional view of a principal 
portion of the lens storage cover according to a third 
embodiment of the present invention. 

Fig. 6 is a cross -sectional view of a principal 
portion of the lens storage cover according to a fourth 
embodiment of the present invention. 

Fig. 7 is a cross -sectional view of a principal 
portion of the lens storage cover according to a fifth 
embodiment of the present invention. 

Fig. 8 is a perspective view of a monitor camera in 
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the related art . 

Fig. 9 is an enlarged cross -sectional view of the 
monitor camera in the related art. 

Fig. 10 is a cross- sectional view of the monitor 
camera in the related art. 
Reference Numerals 
[0015] 1 monitor camera 

11 camera case 

12 lens storage cover 

13 front glass 

14 O-ring 

17 glass hold-down plate 
20 collar 

Best Mode for Carrying Out the Invention 

[0016] Detailed description of the present invention 

will be given below. However, the detailed description 
and the attached drawings are not intended to limit the 
invention. Instead, the scope of the invention is defined 
by attached claims. 

[0017] According to an aspect, a monitor camera 

includes: a shooting window member; a hold-down portion 
having an outer surface which is flush with or stepped 
back from an outer surface of the shooting window member 
and engaging with the shooting window member with a 
surface perpendicular to the direction of the thickness of 
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the shooting window member; and a holding portion engaging 
with the shooting window member and the hold-down portion. 
[0018] In this arrangement, since the outer surface 

of the hold-down portion is located at the same position 
as, or backwardly of, the outer surface of the shooting 
window member, natural substances such as snow can be 
prevented from being accumulated on the outer surface of 
the shooting window member even when the monitor camera is 
installed in the outdoor. Since the hold-down portion 
engages with the shooting window member with a surface 
perpendicular to the direction of the thickness of the 
shooting window member, sealing is ensured. 

[0019] According to this monitor camera, the holding 

portion includes a holding member and an annular member 
mounted to the holding member and engaging with the 
shooting window member. In this arrangement, the shooting 
window member is mounted to the holding portion easily 
using the annular member. 

[0020] In this monitor camera, a shooting window 

assembly is configured in a state in which the annular 
member and the shooting window member are engaged. In 
this arrangement, since the annular member is simply 
mounted to the holding portion body in the state of being 
engaged with the shooting window member when the monitor 
camera is assembled, and hence assembly is simple. 
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[0021] In this monitor camera, the shooting window 

member is configured by a first plate -shaped member and a 
second plate- shaped member having a size smaller than the 
first plate- shaped member being bonded together, and the 
shooting window member engages the hold-down portion at a 
portion of the first plate- shaped member protruded from 
the second plate-shaped member. In this arrangement, the 
shooting window member is held by the holding portion by 
engagement between the protruded portion of the shooting 
window member and the annular member. 

[0022] In this monitor camera, the shooting window 

member is held by the holding portion by caulking. In 
this arrangement, the configuration for holding the 
shooting window member can be realized easily. In 
particular, by providing a shoulder portion on the side of 
the outer surface of the shooting window member and 
configuring a structure for holding the shoulder portion 
down from the side of the outer surface, manufacture can 
be facilitating. 

[0023] A monitor camera according to another aspect 

includes; a shooting window member; and a holding portion 
having an outer surface which is flush with or stepped 
back from an outer surface of the shooting window member 
and holding the shooting window member; and the shooting 
window member is bonded to the holding portion. 
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[0024] In this arrangement, since the outer surface 

of the holding portion is located at the same position as, 
or backwardly of, the outer surface of the shooting window 
member, even when the monitor camera is installed in 
outdoor, natural substances such as snow can be prevented 
from being accumulated on the outer surface of the 
shooting window member. Since the shooting window member 
is bonded and held by the holding portion, sealing is 
ensured. 

[0025] A monitor camera according to another aspect 

includes; a shooting window member; and a holding portion 
having an outer surface which is flush with or stepped 
back from an outer surface of the shooting window member 
and holding the shooting window member, and the shooting 
window member is integrally formed with the holding 
portion . 

[0026] In this arrangement, since the outer surface 

of the holding portion is located at the same position as, 
or backwardly of, the outer surface of the shooting window 
member, even when the monitor camera is installed in the 
outdoor, natural substances such as snow is prevented from 
being accumulated on the outer surface of the shooting 
window member. Since the shooting window member is formed 
integrally with the holding portion, sealing is ensured. 
[0027] Referring now to the drawings, a monitor 
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camera according to an embodiment of the present invention 
will be described. 

[0028] Fig. 1 is a perspective view of the monitor 

camera according to a first embodiment of the present 
invention. As shown in Fig. 1, a monitor camera 1 
includes a camera case 11, a lens storage cover 12, and a 
front glass 13. The camera case 11 has a tubular shape in 
a substantially square shape in cross section. The lens 
storage cover 12 has a cylindrical shape, and is mounted 
to a front side of the camera case 11, which constitutes 
part of the camera case 11. The front glass 13 has a disk 
shape and the diameter thereof is smaller than the 
diameter of the cross-section of the lens storage cover 12. 
The front glass 13 is held by an end portion of the lens 
storage cover 12 on the side of the object of shooting. 
[0029] An imaging element, a processing circuit, and 

so on are stored in the camera case 11, and a lens group 
including a plurality of lenses is stored in the lens 
storage cover 12. The object to be monitored is shot 
through the front glass 13. In this manner, the front 
glass 13 is a window through which the object to be 
monitored is shot, and corresponds to the shooting window 
member in the present invention. In this embodiment, the 
lens storage cover 12 constitutes the holding portion for 
holding the shooting window member. The monitor camera 1 
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is provided, for example, at a high position in the 
outdoor. The picture of the object to be monitored shot 
by the monitor camera 1 is transmitted to a monitor at a 
remote site where a watcher is. 

[0030] Fig. 2 is a cross-sectional view of a 

principal portion of a front end portion of the lens 
storage cover 12. Fig. 3 is an exploded assembly drawing 
of the lens storage cover 12. As shown in Fig. 2 and Fig. 
3, an annular sealing packing 14, a disk-shaped rear glass 
15, an annular spacer 16, the disk- shaped front glass 13, 
and an annular glass hold-down plate 17 are mounted to an 
end portion of the lens storage cover 12. The glass hold- 
down plate 17 is secured to the lens storage cover 12 by 
screws at three points, so that the respective members are 
fixed to the lens storage cover 12. 

[0031] The end of the lens storage cover 12 is 

provided with a flange portion for supporting an edge 
portion of the rear glass 15 from the rear. The rear glass 
15 is supported by the flange portion of the lens storage 
cover 12 at the rear edge portion thereof. The annular 
spacer 16 is arranged on a front surface of the edge 
portion of the rear glass 15. The diameter of the outer 
periphery of the spacer 16 is the same as the diameter of 
the rear glass 15. The annular spacer 16 and an annular 
surface of the end portion of the lens storage cover 12 is 
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at the same height. The annular surface of the end 
portion of the lens storage cover 12 is formed with an 
annular groove. The sealing packing 14 which is an O-ring 
is fitted to the groove. The front glass 13 is arranged 
in front of the spacer 16 and the lens storage cover 12. 
[0032] The front glass 13 includes a shoulder portion 

19 on a peripheral edge thereof formed by cutting on a 
front side thereof as shown in Fig. 3. The shoulder 
portion 19 includes a horizontal surface 191 that is 
perpendicular to the direction of the thickness of the 
front glass 13 (the lateral direction in Fig. 3) and a 
wall surface 192 in parallel with the direction of the 
thickness of the front glass. From above the front glass 
13, the annular glass hold-down plate 17 is covered 
thereon . 

[0033] The glass hold-down plate 17 includes a 

projection that engages the shoulder portion 19 of the 
front glass 13 on the inner peripheral edge thereof. The 
width of the projection is equivalent with the height of a 
shoulder portion of the front glass 13. Accordingly, a 
front surface of the front glass 13 and an outer surface 
of the glass hold-down plate 17 following thereto are 
flush with each other in a state in which the projection 
of the glass hold-down plate 17 and the shoulder portion 
of the front glass 13 are engaged with each other. The 
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projection of the glass hold-down plate 17 corresponds to 
the hold-down portion of the present invention, and the 
horizontal surface 191 of the shoulder portion 19 
corresponds to the held- down portion of the present 
invention. 

[0034] The glass hold- down plate 17 has holes for 

securing screws at three positions and is secured to the 
lens storage cover 12 with the screws through these holes. 
At this time, as shown in Fig. 2, recesses are provided at 
securing positions of the glass hold-down plate 17 so that 
screws 18 do not project outward with respect to the outer 
surface of the glass hold-down plate 17 and the front 
surface of the front glass 13. 

[0035] The glass hold-down plate 17, being fixed to 

the lens storage cover 12, presses the front glass 13 with 
the projection toward the lens storage cover 12 (rearward) . 
A rear edge portion of the front glass 13 comes into tight 
contact with the O-ring 14 and resiliently deforms the CD- 
ring 14, and comes into abutment with the spacer 16 and 
the lens storage cover 12. The glass hold-down plate 17 
of this embodiment serves to hold the front glass 13, and 
functions as the holding portion of the present invention. 
The rear glass 15 is fixedly interposed between the flange 
portion of the lens storage cover 12 and the spacer 16, 
and the rear glass 15 and the front glass 13 constitute a 
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double-glass structure for preventing these glasses from 
fogged up. 

[0036] Subsequently, a method of assembling the 

monitor camera 1 in this embodiment, more particular, a 
method of assembling a front end portion of the camera 
case 11 will be described. When the lens storage cover 12 
in a state in which the lens is stored therein is provided, 
the rear glass 15, the spacer 16, the O-ring 14 and the 
front glass 13 are fitted to the lens storage cover 12 in 
sequence, and the glass hold-down plate 17 is fixed to the 
lens storage cover 12 over these members with the screws 
18. 

[0037] Subsequently, an operation of the monitor 

camera 1 in this embodiment will be described. As 
described above, the monitor camera 1 is installed at a 
high position in the outdoor. In the outdoor, it may snow, 
or dust or foreign particles may float in the air. In 
such a case, the snow, the dust or the like may fall on 
the front glass 13 of the monitor camera 1. However, 
since there is no step between the front glass 13 and the 
glass hold-down plate 17 in the area where the front glass 
13 is held, the snow or the dust are not accumulated in 
front of the front glass 13. Therefore, the poor field of 
view in front of the front glass 13 due to the snow or the 
dust may be prevented. 
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[0038] As described above, according to the monitor 

camera 1 in the first embodiment of the present invention, 
the front glass 13 and the glass hold-down plate 17 are 
configured to engage with respect to each other, and hence 
the outer surface of the front glass 13 and the outer 
surface of the glass hold-down plate 17 following thereto 
are flush with each other, the step on which snow or the 
like may be accumulated so as to cover the outer surface 
of the front glass 13 is not formed, and hence the poor 
field of view caused by snow or the like accumulated in 
front of the front glass 13 may be prevented. 
[0039] According to the monitor camera 1 in the first 

embodiment described above, a shoulder portion of the 
glass hold-down plate 17 and the shoulder portion of the 
front glass 13 are engaged to hold the front glass 13. 
The glass hold-down plate 17 acts on a surface extending 
perpendicularly to the direction of pressing, that is, on 
the horizontal surface 191 of the shoulder portion 19 of 
the front glass 13 to hold down the front glass 13. 
Therefore, by designing the glass hold-down plate 17 with 
the tolerance in the direction of the thickness when 
forming the shoulder portion 19 of the front glass 13 
taken into consideration, and setting a height hi of a 
surface that comes into contact with a side surface of the 
front glass 13 and a height h2 of a portion that comes 
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into contact with the lens storage cover 12 when being 
secured with screws rather small, the front glass 13 comes 
into tight contact with the O-ring 14 reliably in a state 
in which the glass hold-down plate 17 is secured with the 
screws and resiliently deforms the O-ring 14. Accordingly, 
the front glass 13 is reliably sealed and hence the 
waterproof property in the lens storage cover 12 is 
improved . 

[0040] The monitor camera according to another 

embodiments of the present invention will be described 
below. In any embodiments described below, the general 
configuration of the monitor camera 1 is the same as the 
first embodiment. In the embodiment shown below, a 
structure in which the front glass 13 is held by the lens 
storage cover 12 is different. 

[0041] Fig. 4 is a cross-sectional view of a 

principal portion of the monitor camera according to a 
second embodiment in the present invention. The monitor 
camera 1 in the second embodiment is provided with a 
collar 20 to be fixed to the lens storage cover 12. Then 
the rear glass 15 and the front glass 13 are fixed to the 
collar 20. In this embodiment, the holding portion of the 
present invention is configured by the lens storage cover 
12 and the collar 20, and the shooting window member is 
held. 
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[0042] The collar 20 has a projection on an inner 

peripheral edge, and a flange portion 21 is configured by 
the projection. The flange portion 21 functions as a 
spacer between the rear glass 15 and the front glass 13. 
A front surface of the rear glass 15 is abutment with the 
flange portion 21 of the collar 20. The rear glass 15 is 
fixed to the color 20 by caulking the collar 20 from the 
back side. The front glass comes into abutment at the 
back side thereof with the flange portion 21. The front 
glass 13 is fixed to the collar 20 by caulking the collar 
20 from a front surface side. The caulked portion of the 
collar 20 corresponds to the hold-down portion of the 
present invention. The shoulder portion on the side of an 
outer side defined by a projection of the front glass 13 
corresponds to the held- down portion to be held down by 
the caulked portion of the collar 20. 

[0043] An edge portion on the periphery of the front 

glass 13 is cut both on an outer surface and a back 
surface so as to reduce in diameter in comparison with a 
center portion as shown in Fig. 4. Accordingly, shoulder 
portions are formed on the outer side and the back side, 
and these shoulder portions define an annular flange 
portion 22 formed on the side surface. The O-ring 14 is 
arranged between the shoulder portion on the back side of 
the front glass 13 and the flange portion 21 on the collar 
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20. The collar 20 is caulked on the shoulder portion on 
the outer side of the front glass 13. The collar 20 has a 
height (thickness) so that the outer surface of the front 
glass 13 and an outer surface of the collar 20 come into 
flush with each other along the front -to-rear direction. 
[0044] On an outer peripheral edge of the collar 20 

holes for being secured to the lens storage cover 12 with 
screws are provided. The collar 20 is fixed from an outer 
side to the lens storage cover 12 by screws 18 at the 
holes. At this time, the screws 18 do not project outward 
with respect to the outer surface of the collar 20 and the 
outer surface of the front glass 13. A groove is formed 
circumf erentially on an outer peripheral side surface of 
the collar 20 and an O-ring 23 is fitted into the groove. 
The O-ring 23 comes into tight contact with an inner 
surface of the lens storage cover 12 when the collar 20 is 
mounted to the lens storage cover 12. The interior of the 
lens storage cover 12 is hermetically sealed by the O-ring 
23 between the lens storage cover 12 and the collar 20 and 
the O-ring 14 between the front glass 13 and the collar 20, 
whereby a waterproof property is secured. 

[0045] Subsequently, a method of assembling the 

monitor camera 1 according to this embodiment will be 
described. The O-ring 14 is fitted to the collar 20 first, 
then the rear lens 15 and the front glass 13 are arranged 
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so as to interpose the flange 21 which serves as a spacer 
therebetween, and the collar 20 is caulked from the 
opposite side of the projection. In this state, the front 
glass assembly is completed. Then, the O-ring 22 is 
fitted to the groove provided on the outer peripheral side 
surface of the collar 20, and the collar 20 is secured to 
the lens storage cover 12 with screws, whereby the front 
glass assembly is fixed to the lens storage cover 12. 
[0046] In this embodiment, the step is not formed 

between the front glass 13 and the collar 20 as in the 
first embodiment, and hence snow or dust is prevented from 
being accumulated in front of the front glass 13. 
Therefore, even when the monitor camera 1 is installed in 
the outdoor, the poor field of view in the monitor camera 
1 due to the snow or the dust may be prevented. 
[0047] According to the monitor camera 1 of this 

embodiment, the caulked portion of the collar 20 acts on 
the shoulder portion on the outer side formed by the 
flange portion 22 of the front glass 13, and the flange 
portion 21 of the collar 20 acts on a back surface of the 
front glass 13. The O-ring 14 comes into press contact 
with the shoulder portion on a back side defined by the 
flange portion 22 of the front glass 13. In this 
arrangement, the front glass 13 is held by the collar 20. 
That is, the caulked portion of the collar 20 and the 
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flange portion 21 act on the surface perpendicular to the 
direction of the thickness of the front glass 13 to clamp 
the front glass 13, and the front glass 13 resiliently 
deforms the O-ring 14 reliably in tight contact with the 
O-ring 14. Accordingly, the front glass 13 is reliably 
sealed and hence the waterproof property in the lens 
storage cover 12 is improved. 

[0048] In this embodiment, an assembly independent 

from the lens storage cover 12 is configured in a state in 
which the rear glass 15 and the front glass 13 are fixed 
to the collar 20. The work to be done for the lens 
storage cover 12 is just to secure the assembly with the 
screws. In addition, the screwing can be performed from 
the side of an outer surface of the collar 20. Therefore, 
manufacturing is facilitated. 

[0049] In this embodiment, as shown in Fig. 4, the 

collar 20 is caulked to the shoulder portion of the front 
glass 13 from the front side. Therefore, at portions 
other than the caulked portions, grooves are formed 
between the glass and the collar therearound. For example, 
if there are three caulked portions, the grooves are 
formed at portions other than these three portions . Even 
though these grooves are formed, they do not cause snow or 
dust to be accumulated on the outer surface of the front 
glass 13. In this manner, a configuration in which the 
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outer surface of the front glass 13 and the outer surface 
of the holding portion are not continued and are apart 
from each other to some extent is also included in the 
scope of the present invention. 

[0050] Fig. 5 is a cross-sectional view of a 

principal portion of the monitor camera according to a 
third embodiment of the present invention. In this 
embodiment, two glass plates 131 and 132 having diameters 
different from each other are brought into contact with 
each other, whereby the front glass 13 is configured. The 
front glass 13 is arranged so that the small -diameter 
glass plate 131 is positioned on an outer side. By- 
bonding the two glass plates having different diameters 
with respect to each other, a peripheral edge of the 
large-diameter glass plate 132 is protruded from the 
small -diameter glass plate 131. The shape of this 
protruded portion has the same shape as a shoulder portion 
defined by cutting the edge of a single glass plate on one 
side . 

[0051] A front side end of the lens storage cover 12 

is bent inwardly to form a front wall 24 . The thickness 
of the front wall 24 is the same as the glass plate 131 on 
the outer side that constitutes the front glass 13. A 
groove is formed circumf erentially on a back surface of 
the front wall 24 and an O-ring 14 is fitted into the 
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groove . 

[0052] The front glass 13 is pressed against an inner 

surface of the front wall 24 of the lens storage cover 12 
by the hold-down plate 25 in the flange shape from a back 
surface of the large-diameter glass plate 132 on the back 
side thereby being held by the lens storage cover 12. At 
this time, an outer surface of the large -diameter glass 
plate 132 on the back side of the front glass 13 comes 
into tight contact with the O-ring 14 and resiliently 
deforms the O-ring 14. Accordingly, the interior of the 
lens storage cover 12 is hermetically sealed and hence the 
waterproof property is secured. The front wall 24 of the 
lens storage cover 12 corresponds to the hold- down portion 
of the present invention. The shoulder portion on the 
front glass 13, that is, the portion of the large-diameter 
glass plate 132 protruded from the small -diameter glass 
plate 131 corresponds to the held-down portion to be held 
down by the front wall 24. 

[0053] In this embodiment, the shoulder portion is 

formed around the front glass 13 by configuring the front 
glass 13 with two glass plates 131 and 132 having 
diameters different from each other. The front wall 24 of 
the lens storage cover 12 engages with the shoulder 
portion and no step is defined between the outer surface 
of the lens storage cover 12 and the outer surface of the 
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front glass 13. Accordingly, even though the monitor 
camera 1 is installed in the outdoor, natural substances 
such as snow or dust are prevented from being accumulated 
in front of the front glass 13 and hindering the field of 
view . 

[0054] According to the monitor camera 1 in this 

embodiment, the front glass 13 is held by pressing a 
portion of the glass plate 132 on a back side protruded 
from the glass plate 131 on a front side against an inner 
surface of the front wall 24 by the hold-down plate 25. 
Therefore, the outer surface of the glass plate 132 comes 
into tight contact reliably with the O-ring 14 and 
resiliently deforms the O-ring 14 irrespective of the 
tolerance of the thickness of the glass plate 132 that 
constitutes the glass plate 13. Accordingly, the front 
glass 13 is reliably sealed and the waterproof property in 
the lens storage cover 12 is improved. 

[0055] The glass plates having diameters different 

from each other are bonded together in order to define the 
shoulder portion on the front glass 13 for eliminating the 
step between the outer surface of the lens storage cover 
12 and the outer surface of the front glass 13. 
Accordingly, the process of cutting the front glass 13 is 
not necessary and hence manufacturing is facilitated. 
[0056] Fig. 6 is a cross-sectional view of a 
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principal portion of the monitor camera according to a 
fourth embodiment of the present invention. In this 
embodiment, the front end portion of the lens storage 
cover 12 is bent inwardly to form the flange-shaped front 
wall 24, and the front wall 24 is formed with an opening 
for the shooting window. A front outer side of the front 
wall 24 of the lens storage cover 12 is formed with a 
shoulder portion having a height which is the same as the 
thickness of the front glass 13. The diameter of the 
shoulder portion corresponds to the diameter of the front 
glass 13, and the front glass 13 is fitted to the shoulder 
portion. Then, the front glass 13 and the lens storage 
cover 12 are bonded to each other with adhesive agent 
between an edge portion of the front glass 13 and a 
portion of the lens storage cover 12 that comes into 
abutment thereto . 

[0057] In this embodiment, since the shoulder portion 

having the height which is the same as the thickness of 
the front glass 13 is formed on the front wall 24 of the 
lens storage cover 12, the outer surface of the front 
glass 13 and the outer surface of the lens storage cover 
12 continuing thereto are flush with each other. 
Accordingly, even though the monitor camera 1 is installed 
in the outdoor, natural substances such as snow is 
prevented from being accumulated in front of the front 
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glass 13 and hindering the field of view. 

[0058] In this embodiment, since the front glass 13 

is held by bonding the front glass 13 to the shoulder 
portion formed on the front wall 24 of the lens storage 
cover 12, the lens storage cover 12 and the front glass 13 
come into contact with each other and hence the waterproof 
property in the lens storage cover 12 is improved. In 
other words , even when there is a tolerance in the 
direction of the thickness of the front glass 13 to some 
extent, the tolerance appears only as the difference in 
height between the front outer surface of the front wall 
14 of the lens storage cover 12 and the outer surface of 
the front glass 13. Therefore, the shoulder portion of 
the front wall 24 and the front glass 13 come into tight 
contact with each other irrespective of tolerance. 
Accordingly, the lens storage cover 12 comes into tight 
contact with each other. Accordingly, the lens storage 
cover 12 is hermetically sealed, whereby the waterproof 
property of the lens storage cover 12 is improved. 
[0059] In this embodiment, the lens storage cover 12 

and the front glass 13 are bonded. It is not necessary to 
form the shoulder portion on the periphery of the front 
glass 13, and hence the configuration is simple and cost 
is low. In particular, manufacturing is facilitated 
because machining for forming the shoulder portion on the 
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periphery of the front glass 13 is not required. 
[0060] Fig. 7 is a cross-sectional view of a 

principal portion of the monitor camera according to a 
fifth embodiment of the present invention. In this 
embodiment, the lens storage cover 12 and the front glass 
13 are integrally formed. The lens storage cover 12 is 
bent inwardly at the end of the side of the object of 
shooting to form the front wall 24, and is integrated with 
the front glass 13 with the front wall 24. 

[0061] In this embodiment, the lens storage cover 12 

is formed of resin. At the time of molding, the front 
glass 13 is arranged so that the front glass 13 comes to 
the same position with the outer surface of the lens 
storage cover 12 in the cross direction (i.e. along front- 
to-rear direction). Therefore, the step is not formed 
between the outer surface of the front glass 13 and the 
outer surface of the lens storage cover 12 continuing 
therefrom. Accordingly, even when the monitor camera 1 is 
installed in the outdoor, natural substances such as snow 
is prevented from being accumulated in front of the front 
glass 13 and hindering the field of view. 

[0062] Since it is not necessary to hold the front 

glass 13 from the front side as in the fourth embodiment 
in this embodiment as well, it is not necessary to provide 
the shoulder portion on the front glass 13. Therefore, 
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the process of cutting the periphery of the front glass 13 
in order to provide the shoulder portion is not required, 
and hence manufacturing is facilitated. 

[0063] In this embodiment, the front glass 13 is held 

by forming the lens storage cover 12 and the front glass 
13 integrally with each other, the lens storage cover 12 
and the front glass 13 come into tight contact with each 
other, and hence the waterproof property in the lens 
storage cover 12 is ensured. Then, even when a tolerance 
in the direction of the thickness of the front glass 13 
exists to some extent, the tolerance appears only as the 
difference between the front outer surface of the front 
wall 14 and the outer surface of the front glass 13. 
Therefore, the shoulder portion of the front wall 24 and 
the front glass 13 come into tight contact with each other 
irrespective of the tolerance. Accordingly, the lens 
storage cover 12 is hermetically sealed reliably, whereby 
the waterproof property of the lens storage cover 12 is 
improved . 

[0064] In the first to fifth embodiments, the lens 

storage cover 12, the glass hold-down plate 17 or the 
collar 20 has the outer surface that is positioned at the 
same position as the outer surface of the front glass 13 
at a holding position continuing to the front glass 13. 
Then, in this arrangement, the step formed by the front 
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glass 13 being stepped back is eliminated and hence even 
when the monitor camera 1 is installed in the outdoor, 
natural substances such as snow is prevented from being 
accumulated in front of the front glass 13 and hindering 
the field of view. The outer surfaces of the lens storage 
cover 12, the glass hold-down plate 17 and the collar 20 
may substantially or approximately be at the same position 
as the front glass 13 so as to avoid accumulation of the 
natural substances such as snow, and within this range, 
they do not have to be aligned accurately with each other, 
and the outer surface of the lens storage cover 12 or the 
collar 20 may be projected from the front surface of the 
front glass 13. In other words, even when the positions 
of the both surfaces are not accurately aligned to each 
other, the positions of the both surfaces only have to be 
the same within the range of the object of the present 
invention. 

[0065] For example, in the second embodiment shown in 

Fig. 4, the shoulder portion is formed on the side of the 
outer surface of the front glass 13 and the collar 20 is 
caulked on the shouldered portion to cover it. However, 
if the caulked portion is sufficiently thin, the 
substantial step is not formed, and hindering of the field 
of view by accumulated natural substances is insignificant. 
Therefore, the collar 20 may be caulked without providing 



29 



the shoulder portion in the front glass 13. 

[0066] The present invention is not limited to the 

configuration described above, and a configuration in 
which the outer surfaces of the lens storage cover 12, the 
glass hold-down plate 17, or the collar 20 are located 
backwardly of the outer surface of the front glass 13, 
that is, a configuration in which the outer surface of the 
front glass 13 projects outward with respect to the outer 
surface of the lens storage cover 12, the glass hold-down 
plate 17 or the collar 20 may also be applicable. This 
configuration can also prevent the natural substances such 
as snow from being accumulated in front of the front glass 
13 and hindering the field of view of the monitor camera. 
[0067] In addition, in order to fix the front glass 

13, in the first and the fifth embodiments, the front 
glass 13 is held down by the glass hold-down plate 17 or 
the hold-down plate 21. In the second embodiment, the 
front glass 13 is fixed by caulking the collar 20. In the 
third embodiment, the front glass 13 is bonded to the lens 
storage cover 12 with adhesive agent. However, these 
fixing methods are compatible. For example, it is also 
possible to bond the front glass 13 to the collar 20 using 
adhesive agent instead of fixing the front glass 13 to the 
collar 20 by caulking. 

[0068] The front glass 13 in the embodiment described 
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above is formed of glass. However, it is not limited 
thereto, and may be formed of resin or the like. The 
front glass 13 may either be transparent or 
semitransparent , and may be colorless or colored. 
[0069] The preferred embodiments of the present 

invention which are considered at this moment have been 
described thus far. However, it is understood that 
various modifications may be made in these embodiments, 
and the attached claims are intended to include all these 
modifications within the real spirit and scope of the 
present invention . 
Industrial Applicability 

[0070] As described above, the monitor camera 

according to the present invention has advantages such 
that the natural substances such as snow can be prevented 
from being accumulated on the outer surface of the 
shooting window member, and the sealing is ensured, and is 
effective as the monitor camera to be installed in the 
outdoor or the like. 
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